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A  heavy  infestation  of  thrips  on  cane  berries  constitutes  a  problem  to  both  the 
grower  and  the  processor.    Field  control  has  been  said  to  be  particularly 
difficult  for  the  flower  thrips  most  commonly  found  on  black  raspberries  in 
this  area.     If  field  control  methods  prove  inadequate,  the  processor  faces  the 
problem  of  removing  the  insects  from  the  berries  during  preparation  for 
processing. 

Berry  cleaning  equipment  in  use  now  includes  a  host  of  designs,  chiefly  modi- 
fications of  two  general  types  of  apparatus:     (1)  water  washers,  and  (2)  dry- 
riddle  cleaners;  the  latter  are  followed  by  water  washers  or  sprays.  Water 
washers  may  be  shaker-washers  or  whirl-pool  washers  or  modified  f lume-washers. 
Dry  riddle  cleaners  may  consist  of  a  variety  of  patterns  of  transversely  or 
longitudinally  oriented  vibrating  riddles;  a  blower  or  vacuum  cleaner  device 
is  frequently  used  in  conjunction  with  the  riddles. 

During  the  195>2  season  samples  of  black  raspberries  were  obtained  from  several 
commercial  packing  operations  using  equipment  of  various  types  mentioned  above. 
In  each  case,  a  sample  of  uncleaned  berries  was  taken  from  a  lot,  and  a  sample 
was  taken  from  the  same  lot  after  cleaning.    In  some  cases  two  sets  of  samples 
were  taken.    Insect  counts  were  made  on  these  samples  by  the  widely  used  oil- 
extraction  technique.    The  results  of  this  survey  of  methods  now  in  use  are 
listed  in  Table  1.     The  efficiency  of  the  cleaning  methods  can  be  characterized 
by  the  percentage  of  reduction  in  the  insect  count  on  the  berries,     as  can  be 
seen  in  Table  1,  the  results  achieved  by  cleaning  processes  now  in  use  are 
erratic,  and  in  most  cases  somewhat  less  than  half  the  insects  are  removed. 
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p_s  can  be  concluded  from  these  results,  a  more  reliable  cleaning  method  is 
needed.    Preliminary  experiments  in  1951  had  indicated  that  use  of  a  wetting 
agent  might  greatly  increase  the  effectiveness  of  washing.    To  test  this  more 
extensively  in  1952,  an  apparatus  was  devised  as  a  continuous  process  using  a 
wetting  bath.    The  apparatus  consists  of  a  tank  and  a  wire-mesh  or  lugged  end- 
less belt  driven  by  a  slow-speed  motor.    The  tank  is  filled  with  a  dilute 
solution  of  a  wetting  agent.    One  end  of  the  belt  rests  near  the  bottom  of  the 
tank,  immersed  in  the  wetting-agent  solution.    The  other  end  of  the  belt  is  up 
out  of  the  tank  and  placed  so  that  berries  on  it  will  fall  into  a  regular  shaker 
washer  containing  clear  water.    Berries  are  dumped  into  the  solution  of  wetting 
agent.    When  they  become  thoroughly  wetted  they  sink  to  the  bottom,  whereupon 
the  endless  belt  conveys  the  berries  up  out  of  the  tank  and  they  drop  into  the 
water  in  the  shaker  washer.    The  belt  may  rest  at  an  angle  of  about  h&° * 

The  critical  point  in  this  operation  is  the  concentration  of  the  wetting  agent. 
The  concentration  should  be  such  that  the  berries  will  sink  in  less  than  5 
seconds.    Black  raspberries  will  float  in  pure  water  for  several  hours  princi- 
pally because  of  trapped  air  in  the  cup  and  between  drupelets.    In  a  solution 
containing  0,1  percent  of  sodium  alkyl  aryl  sulfonate  these  berries  will  sink 
in  2  to  5  seconds  (see  Fig.  1).    The  efficiency  of  cleaning  increases  as  the 
concentration  of  wetting  agent  increases  up  to  at  least  0.12  percent.  Water 
washing  served  to  remove  somewhat  less  than  half  of  the  thrips,  on  the  average, 
whereas  wetting  the  berries  first  in  a  0.10  percent  solution  of  a  sodium  alkyl 
aryl  sulfonate  and  washing  in  water  served  to  remove  85-95  percent  of  the 
thrips  (see  Table  2). 

Recirculation  of  the  water  used  in  the  shaker  washer  would  not  be  advisable 
due  to  the  possibility  that  the  concentration  of  wetting  agent  in  this  water 
would  gradually  increase  and  eventually  give  trouble  with  foaming,  as  well  as 
increasing  the  amount  of  residue,    A  series  of  sprays  before  and  after  the 
shaker  washer  would  improve  the  efficiency  of  cleaning  in  accord  with  the 
principle  of  multiple  rinsing, 

Preserves  were  prepared  from  samples  of  black  raspberries  cleaned  with  and 
without  the  use  of  the  wetting  agent  bath.    Mo  differences  were  observed  in 
the  preserve-making  process,  and  visual  inspection  and  tasting  revealed  no 
differences  in  the  finished  preserves.    Red  raspberries  were  earned  in  sirup 
after  a  wetting-agent  wash,  and  a  control  sample  was  earned  without  use  of 
wetting  agent.    Five  months  after  canning  there  was  no  detectable  difference 
in  texture,  flavor,  or  color  between  the  two  samples. 

Several  samples  of  berries  cleaned  by  making  use  of  the  0,10  percent  wetting 
agent  bath  were  analyzed  to  determine  the  residue  of  wetting  agent  on  the 
berries.    The  results  ranged  from  0  to  2k  parts  per  million.    The  only  wetting 
agent  used  so  far  has  been  an  alkyl-aryl-sulfonate  type  with  added  sodium 
sulfate.    The  aim  of  the  experiments  to  date  has  been  to  test  the  effect  of 
the  detergent  in  removal  of  insects  from  the  berries,  to  analyze  for  residues 
and  to  look  for  effects  on  the  texture,  color  or  flavor  of  berries  frozen, 
canned  or  made  into  preserves  after  being  cleaned  in  a  detergent  wash. 
Although  there  is  precedent  for  use  of  wetting  agents  for  cleaning  fruits  and 
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vegetables  for  processing,  it  must  not  be  inferred  from  this  report  that  use 
of  detergents  for  berry  cleaning  has  been  accepted  by  any  of  the  various  health 
authorities.    Wetting  agents  should  be  selected  only  with  careful  attention  to 
this  aspect*    Household  preparations  should  be  avoided,  not  only  from  the 
standpoint  of  lack  of  knowledge  of  their  composition,  but  because  the  perfuming 
agents  used  in  these  products  may  influence  the  fruit  flavor. 


Table  1 

A  Survey  of  Commercial  Methods  for  Cleaning 
Black  Raspberries  Prior  to  Processing 

 Thrips  per  lb.  

Percent 


Plant  Equipment  Uncleaned    Cleaned  Reduction 


1 

2  Shaker  Washers  Tandem 

13U 
U37 

76 
229 

h3 
hi 

2 

Dry  Riddle,  Sprays 

316 
66 

182 
79 

1|2 

3 

Whirlpool  Washer,  Sprays 

137 

82 

Uo 

H 

Dry  Riddle,  Sprays 

51 

71 

5 

Dry  Riddle,  Vacuum,  Shaker  Washer 

783 

291*0 

351 
888 

55 
70 

6 

Dry  Riddle,  Vacuum,  ^haker  Washer 

888 
1596 

7hl 
U53 

17 
71 

7 

Dry  Riddle,  10-mesh  screen,  Blower, 

Shaker  Washer 

339 

219 

.  35 

8 

Dry  Riddle,  Vacuum,  Shaker  Washer 

285 

156 

U5 

9 

Shaker  Washer,  3  Sprays 

315 
312 

186 
183 

u2 
hi 

10 

Dry  Riddle,  Vacuum,  Wetting  Tank, 

Sprays,  Shaker  Washer 

561 

U26 

150 
1U7 

73 
65 

CO  30 
UJ 


20 


10 


FIG.  I 

TIME  REQUIRED  FOR  BERRIES  TO  SINK  IN 
SOLUTIONS  OF  VARIOUS  CONCENTRATIONS 
OF  WETTING  AGENT 
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